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1

Conducting an unattended retill process of an infernal reservoir in response to a
detection of a Tuid supply unit at a supply dock; wherein the supply dock
fluidically, eleciricaily, and mechanically coupies o the fluid supply unit o the
printing device
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1
UNATTENDED RESERVOIR REFILLINGS

BACKGROUND

Some printing devices operate to dispense a liquid onto a
surface of a substrate. In some examples, these printing
devices may include two-dimensional (2D) and three-di-
mensional (3D) printing devices. In the context of a 2D
printing device, a liqud such as an ik may be deposited
onto the surface of the substrate. In the context of a 3D
printing device, an additive manufacturing liquid may be
dispensed onto a surface of a build platform 1n order to build
up a 3D object during an additive manufacturing process. In
these examples, the print liquid 1s supplied to such printing,
devices from a reservoir or other supply. The print liqud
reservoir holds a volume of print liquid that 1s passed to a
liguad deposition device and ultimately deposited on a
surface.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings 1llustrate various examples
of the principles described herein and are part of the speci-
fication. The 1llustrated examples are given merely for
illustration, and do not limit the scope of the claims.

FIG. 1 1s a flowchart showing a method for filling a
reservolr of a printing device according to an example of the
principles described herein.

FIG. 2 1s a block diagram of a printing device according
to an example of the principles described herein.

FIG. 3 1s a block diagram of a continuous fluid supply
system of a printing device according to an example of the
principles described herein.

FIGS. 4A-4C are front perspective views of a supply dock
of a printing device according to an example of the prin-
ciples described herein.

FIG. 5 1s a perspective view of a supply dock shown in
FIG. 4B circle A according to an example presented herein.

FIG. 6 1s a perspective view of a supply dock shown in
FIG. 4B circle A interfacing with an interface of a flmd
supply unit according to an example presented herein.

FIGS. 7 and 8 are a perspective view and front view,
respectively, of an mterface of a fluid supply unit according,
to an example or the principles described herein,

FIG. 9 1s an 1sometric view of a fluid supply unit and its
interface according to an example of the principles described
herein.

FIG. 10 15 a perspective view of a plurality of fluid supply
units and a supply dock of a printing device according to an
example of the principles described herein.

FIG. 11 1s a perspective view of a supply dock (1000)
shown 1 FIG. 10 according to an example of the principles
described herein.

Throughout the drawings, i1dentical reference numbers
designate similar, but not necessarily identical, elements.
The figures are not necessarily to scale, and the size of some
parts may be exaggerated to more clearly illustrate the
example shown. Moreover, the drawings provide examples
and/or 1mplementations consistent with the description:
however, the description i1s not limited to the examples
and/or 1implementations provided in the drawings.

DETAILED DESCRIPTION

In order to handle the large volume of prints provided by
multi-user businesses or institutional environments, some
printing devices include relatively large, replaceable fluid
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supplies of printing fluid. These fluid supplies are able to
produce tens of thousands of pages belfore the fluid supply
1s to be replaced. Consequently, these fluid supplies may
maintain relatively large volumes of printing fluid; as much
as 5 or more liters per color or type of fluid used by the
printing device. Other types of printing devices also may
include internal reservoirs that may maintain a relatively
large amount of printing fluid. These internal reservoirs may
be “topped-ofl” or resupplied by a fluid supply being flu-
idically coupled thereto.

These printing devices may also, 1n some examples,
implement continuous tluid supply systems (CEFSS), some-
times called continuous 1nk supply systems (CISS), that may
hold volumes greater than or equal to their fluid supply-
based equivalents. As many as 3 or more liters of printing
fluid may be implemented to completely refill an internal
reservoir. However, this refill process can be time-consum-
ing and cumbersome.

This present specification, in some examples, describe a
method for resupplying printing devices using CFSS. The
method may include introducing a printing supply contain-
ing a printing fluid that “docks” or “hangs™ onto the printing
device from a dock 1n a seli-supporting manner. This enables
a user to refill relatively large volumes of internal reservoirs
in a printing device with printing supplies containing a
printing fluid, unattended by the user (hereinafter “unat-
tended refill” or the like). This may be relatively more
ciliciently provide for the resupply of printing devices than
possible with other types of printing devices.

The present specification describes, 1n an example, a
method for filling a reservoir of a printing device that
includes conducting an unattended refill process of an inter-
nal reservoir 1n response to a detection of a fluid supply unat.
In an example, the supply dock fluidically, electrically, and
mechanically couples to the fluid supply unit to the printing
device.

The present specification, 1n an example, also describes a
printing device that includes a fluid supply dock to receive
a fluid supply unit, the fluid supply dock being external to a
housing of the printing device. In the present specification
and 1n the appended claims, the term “external” 1s meant to
be understood as proximate to an external face on a printing
device. The printing device may also include an internal
reservoir to receive an amount of fluid from the fluid supply
unit. The printing device may further include a controller to
detect a presence of the fluid supply unit and conduct an
unattended internal reservoir refill operation.

The present specification further describes a continuous
fluid supply system of a printing device that includes an
internal reservoir within the printing device. The continuous
fluid supply system of a printing device may also include a
supply dock to interface with a fluidic interface of the fluid
supply unit; the supply dock including a rail, such as to allow
the fluid supply to hang from off the printing device. The
continuous fluid supply system of a printing device may
turther include a controller to conduct an unattended internal
reservoir refill operation.

As used 1n the present specification and in the appended
claims, the term “flud” 1s meant to be understood as any
substance that may be received by a printing device in order
to form a two-dimensional (2D) or three-dimensional (3D)
image or object. Examples of fluids may include, without
limitations, an ik of any type or color or an additive
manufacturing fabrication agent. Still further, as used 1n the
present specification and 1n the appended claims, the term
“fabrication agent” refers to any number of agents that are
deposited and includes for example a fusing agent, an
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inhibitor agent, a binding agent; a coloring agent; and/or a
matenal delivery agent. A matenal delivery agent refers to
a liquid carrier that includes suspended particles of a mate-
rial used 1n the additive manufacturing process.

Turning now to the figures, FI1G. 1 1s a flowchart showing
a method (100) for filling a reservoir of a printing device
according to an example of the principles described herein.
The method (100) may include conducting (105), an unat-
tended refill process of an 1nternal reservoir 1n response to a
detection of the fluid supply umit at the supply dock.

The refill process conducted (105) 1n the present method
(100) may be conducted (105) via a controller associated
with the printing device. The controller may include the
hardware architecture to retrieve executable code from, for
example, a data storage device associated with the printing
device and execute the executable code. The executable
code may, when executed by the controller, cause the
controller to 1mplement the functionality of the printing
device according to the methods of the present specification
described herein.

The refill process conducted (105) causes a printing tluid
to be passed from a fluid supply unit to an internal reservoir
of the printing device. In any example presented herein, the
volumetric capacity of the internal reservoir may exceed the
volumetric capacity of the fluid supply unit. In any example
presented herein, the volumetric capacity of the internal
reservolr may be smaller than the volumetric capacity of the
fluid supply unat.

The fluid supply dock of the printing device may include
a plurality of fluid supply docks. In this example, the
plurality of fluid supply docks may be arranged side by side
so as to facilitate the interfacing of a fluid supply unit at each
of the plurality of fluid supply docks. In an example, each of
the fluid supply units may provide a distinct type and/or
color of printing tluid via the interface. Each of these distinct
types and/or colors of printing fluid may be provided to the
printing device at individual amounts and at individual rates
of transfer. In an example, the transfer of the distinct types
and/or colors of printing fluid may be provided to individual
internal reservoirs maintained within the printing device to
hold that specific type and/or color of printing fluid.

In any of the examples presented herein, the refill process
may occur during a printing operation of the printing device.
In an example, the refill process may occur while the
printing device 1s being serviced. In this example, an internal
reservoir of the printing device may supply a printing fluid
to a printhead or other type of fluid dispenser while receiving,
an amount of fluid via the interface from the plurality of fluid
supply units.

Each supply dock may allow each of the fluid supply units
to hang from an exterior of the printing device. As described
in more detail herein, the supply docks may be external to
any housing of the printing device. This allows for a fluid
supply unit to be mterfaced with the fluid supply dock and
hang from the printing device as the refill process 1s being
conducted (105). As the fluid supply units are hanging from
the supply docks, the refill process may continue without
user interaction and unattended by a user. This may allow a
user to address other printing devices or other functionalities
of the printing device while the refill process 1s conducted
(105).

In an example, the controller of the printing device may
detect the presence of a fluid supply unit as it 1s engaged with
the supply dock. In an example, a number of electrical
connections may be made between a number of electrical
contact pads formed on the printing device and a number of
clectrical leads of a memory device on the fluid supply.
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Upon detection between the contact pads and leads, the
controller may send and/or receive data to and/or from the
memory device of the fluid supply. The data may include any
data describing characteristics of the printing device, char-
acteristics of the fluid supply unit, and/or characteristics of
the fluid maintained within the fluid supply unit, Specific
examples of data may include chemical characteristics of the
fluid, liguid volume within the fluid supply unit, product I1Ds
of the fluid supply unit and/or fluid, digital signatures, base
keys for calculating session keys for authenticated data
communications between the printing device and tluid sup-
ply unit, color transform data, and manufacturing data,
among other types of data. In any example presented herein,
the printing device may, via execution of computer readable
program code, send and/or receive this data automatically
upon detection of the fluid supply unit at the supply dock. In
any example presented herein, the printing device may
determine whether the fluud 1s orniginal manufacture
approved fluid that 1s to be used 1n connection with the
printing device. In this example, the printing device may
prevent a refill 11 the fluid within the fluid supply unit,
according to the characteristics of the fluid, may cause
damage to any part of the printing device and/or produce
relatively inferior printed units should the fluid be used. In
any example presented herein, the printing device may
determine and control the amount of fluid transferred from
the fluid supply unit to the internal reservoir of the printing
device.

Although the present example describes the process and
devices used to transfer an amount of fluid from the fluid
supply unit to the internal reservoir of the printing device, an
opposite process may also be mitiated. In this example, fluid
may be drained from the internal reservoir to the fluid supply
unit 1n order to evacuate an amount of fluid out of the
internal reservoir. Similar data as described herein may be
transierred from the printing device to the memory device
on the fluid supply unit describing that fluid has been
transierred.

In any example presented herein, the mechanical coupling,
of the fluid supply umt to the supply dock may include a
number of guide features on the supply dock that intertace
with guide features of the fluid supply unit. The guide
features may provide suilicient structural support to allow
the fluad supply unit to be placed 1n a hung configuration
relative to the supply dock. Accordingly, the guide features
may be sufliciently rigid to support a weight of the fluid
supply unit as the printing device conducts (1035) the refill
process unattended by the user. In a specification example,
the supply dock may include a number of rails that interface
with a number of guide surfaces located on the fluid supply
unit.

In any example presented herein, the refill process may be
relatively quicker than a refill processes conducted by a user
by hand. In an example, the refill process may take between
half a minute to 5 minutes in order to transier a volume of
fluid equal or more than 1 liter from the fluid supply unit to
an internal reservoir of the printing device via the supply
dock. In an example, this refill process may take less than 2
minutes to complete. Because the fluid supply unit may hang
unattended from the supply dock, the rapidity of the fluid
transier may allow for a user to engage in other activities
associated with the printing device and/or other printing
devices. In some examples, a user may walk away from the
printing device during the refill process leaving the printing
device to complete the refill process as described herein.

FIG. 2 1s a block diagram of a printing device (200)
according to an example of the principles described herein.
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In any example presented herein, the printing device (200)
may include a fluid supply dock (205). The fluid supply dock
(205) may be arranged to recerve a flmd supply unit as
described herein. Although specific examples on how the
fluid supply dock (205) recerves the fluid supply unit, other
examples exist and the present specification contemplates
the use of any other mechanical interfaces, such as those that
allow the fluid supply unit to hang ofl of the flmd supply
dock (205) unattended by a user. These example fluid supply
docks (205) may support a relatively heavy fluid supply unit
such as a fluid supply unit that maintains a liter or more of
fluad therein.

In any example presented herein, the fluid supply dock
(205) may be external to a housing of the printing device. In
this example, the external access of the fluid supply dock
(205) allows for a user to have immediate access to the tluid
supply dock (205) 1n order to 1nterface the flmd supply unit
thereto. Additionally, this allows for a complete interfacing
of the fluid supply unit to the fluid supply dock (205) using
a single motion: e.g., by terfacing the fluid supply unit
with the fluid supply dock (2035), the fluid supply dock (205)
interfaces with the fluid supply unit mechanically, fluidi-
cally, and/or electrically. In any example presented herein,
by imterfacing the fluid supply unit with the fluid supply
dock (205), the fluid supply unit may electrically and
mechanically interface with the fluid supply dock (203) prior
to the fluid supply unit interfacing with the fluid supply dock
(205) fluidically. However, 1n this example and as explained
herein, the user may still cause the flmd supply unit to
interface with the fluid supply dock (205) via a single
motion: placing the fluid supply unit in the mechanical
interface of the fluid supply dock (203).

In any example presented herein, the printing device
(200) may include an internal reservoir (210). The internal
reservolr (210) may be any type of fluid reservoir that may
receive an amount of fluid from a fluid supply unit via the
fluid supply dock (205). In any example presented herein,
the 1internal reservoir (210) may hold an amount of fluid that
exceeds that volumetric capacity of the fluid supply unit. In
any example presented herein, the internal reservoir (210)
may hold an amount of fluid that 1s equal to a volumetric
capacity of the flmd supply unit. In any example presented
herein, the internal reservoir (210) may hold an amount of
fluid that 1s less than a volumetric capacity of the flud
supply unit.

In any example presented herein, the printing device
(200) may include a controller (215). As described herein,
the controller (215) may 1nclude the hardware architecture to
retrieve executable code from, for example, a data storage
device associated with the printing device and execute the
executable code. The executable code may, when executed
by the controller, cause the controller to implement the
functionality of the printing device according to the methods
ol the present specification described herein. In any example
presented herein, the controller (215) may execute execut-
able or computer program code to detect the presence of the
fluid supply unit at the fluid supply dock (205) and conduct
an internal reservoir (210) refill operation unattended by a
user.

FIG. 3 1s a block diagram of a continuous fluid supply
system (300) of a printing device according to an example
of the principles described herein. In any example presented
herein, the continuous fluid supply system (300) may
include an internal reservoir (3035). As described herein and
in any example presented herein, the internal reservoir (305)
may have a volumetric capacity greater, equal to, or less than
the volumetric capacity of a fluid supply unit. In the example
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where the internal reservoir (3035) has a volumetric capacity
that 1s larger than the volumetric capacity of the fluid supply
unit, the flmd supply umit may be used to “top off” or
otherwise resupply the internal reservoir (210) whether the
internal reservoir (210) 1s completely empty or includes an
existing amount of fluid.

In any example presented herein, the continuous fluid
supply system (300) may 1nclude a supply dock (310). As
described herein, the supply dock (310) may include any
number of interfaces to interface with any number of fluid
supply units. In this example, multiple supply docks (310)
may be arranged side-by-side to facilitate the interfacing of
multiple fluid supply units with the supply dock (310)
simultaneously. In an example, the interfacing of the mul-
tiple fluid supply units with the supply docks (310) allows
for the printing device to conduct an internal reservoir refill
operation for multiple types and/or colors of fluid. In an
example, the supply docks (310) may be arranged to allow
the mterfaced fluid supply units to sit side-by-side as they
hang from the supply dock (310) unattended by the user.

In any example presented herein, the continuous fluid
supply system (300) may include a controller (320). The
controller (320) may, as described herein, conduct an inter-
nal reservoir refill operation unattended by a user. The
controller (320) may execute computer readable program
code to cause signals to be sent to various valves, pumps,
and other physical devices, such as to conduct the internal
reservoir refill operation without interaction from the user
while the operation 1s being conducted. The controller (320)
may, in any example presented herein, detect the interfacing
of any fluid supply unit with the supply dock (310). When
detected, the controller (320) may conduct an internal res-
ervoir refill operation unattended by a user as described
herein.

The fluud supply unit may include an interface that
interfaces mechanically with the supply dock (310). As
described herein, the interface may connect a supply reser-
voir 1n the fluid supply unit with the supply dock (310). The
shape and form of the interface may mate with the supply
dock (310) so that the fluid supply unit may hang on the
printing device unattended by the user.

The supply dock (310) may include a number of rails
(315). The rails (315) may be used to interface with an
interface portion of a fluid supply unit. By interfacing with
the rails (315), some or all of the weight of the fluid supply
unit may be support at the supply dock (310).

FIGS. 4A-4C are front perspective views of a supply dock
(400) of a printing device (405) according to an example of
the principles described herein. In any example presented
herein, the supply dock (400) may include a door (411) that,
when 1n an extended state, temporarily covers the supply
dock (400) when the supply dock (400) 1s not 1n use. In other
examples, the door (411) does not exist and the supply dock
(400) may be exposed to the exterior of the printing device
(405). In either example, the supply dock (400) allows any
number of fluid supply units to hang from the supply dock
(400) exterior to any housing of the printing device (4035).

FIG. 4B shows a plurality of supply docks (400), In this
example, FIG. 4B shows four individual supply docks (400).
Although four supply docks (400) are shown i1n FIG. 4B,
more or fewer than four supply docks (400) may be formed
into the printing device (405). As an example, the four
supply docks (400) may be arranged to receive, at the
printing device (405), four distinct types and/or colors of
printing tluid to the printing device (405). In the example
where the printing device (405) 1s a 2D printing device, the
four different supply docks (400) may receive four different
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colors of printing fluid such as cyan, magenta, yellow, and
black (CMYK color model). In the example where the
printing device (405) 1s a 3D printing device, the four
different supply docks (400) may provide any number of
types of tfluid that may include any additive manufacturing,
liguid and/or agent, a fusing agent, an inhibitor agent, a
binding agent, a coloring agent, and/or a material delivery
agent.

In any example presented herein, the supply docks (400)
may be populated with fluid supply units (410). As the tluid
supply units (410) interface with the supply docks (400),
they may hang from the supply docks (400). In an example,
the fluid supply units (410) may be arranged to fit side by
side on the supply docks (400). During the refill process

described herein, the supply docks (400) may allow for the

fluid supply units (410) to hang, unattended by the user,
from off of the supply docks (400). In these examples, the
supply docks (400) may be rigid enough to support a
relatively heavy weight of the fluid supply units (410). In
some examples, the weight of 1 liter or more of fluid

maintained within each of the fluid supply unmits (410) may
be held by the supply docks (400).

In some examples, the printing device (4035) may include
a user interface (415). The user interface (415) may be used
by a user after any number of fluid supply units (410) have
been coupled to the supply docks (400). As described herein,
a controller associated with the printing device (405) may
detect the presence of a fluid supply unit (410) interfaced
with a supply dock (400). When this detection occurs, a user
may be notified that the fluid supply unit (410) has been
detected. Other notifications may be presented to the user as
well including, but not limited to, a notice that the fluid
maintained within the fluid supply unit (410) 1s acceptable
for use, the amount of flmd within the fluid supply umnit
(410), and the authenticity of eirther the fluid supply unit
(410) and/or fluid maintained therein, among other notifi-
cations. In an example, the user intertace (4135) may provide
a user with the option to conduct a refill process as described
herein. When a refill process 1s conducted, the printing
device (405) may draw from each of the fluid supply units
(410) an amount of fluid into a plurality of internal reser-
VOIrS.

FIG. 5 1s a perspective view of a supply dock (400) shown
in FIG. 4B circle A according to an example presented
herein. The supply dock (400) may include a number of rails
(505) that may interface with matching guide surfaces of a
fluid supply unit (FIG. 4, 410). The rails (505) may be
sufliciently rigid to support the weight of the fluid supply
unit (F1G. 4, 410) as the fluid supply unit (FI1G. 4, 410) hangs
from the supply dock (400). In an example, the rails (505)
may be made of metal, plastic, or other type of resilient
material.

In any example presented herein, the fluid supply umit
(FIG. 4, 410) may include a port (510) to fluidically couple
the fluid supply unit (FIG. 4, 410) to the supply dock (400).
The port (510) may include a sheathed needle. In this
example, the sheathed needle may remain sheathed until the
sheath (515) 1s pushed away by an interface of the fluid
supply unit (FIG. 4, 410). In thus example, as the sheath
(515) 1s pushed back by the interface of the flmid supply unit
(FI1G. 4, 410) the needle 15 revealed allowing 1t to simulta-
neously enter a septum of the interface of the fluid supply
unit (FI1G. 4, 410). Although, specific examples described
herein include a needle, sheath, and septum, these are meant
merely as examples and the present specification contem-
plates the use of any type of fluidic mterface that allows tluid
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to pass from the fluid supply unit (FI1G. 4, 410) to an internal
reservoilr ol the printing device via the port (510) of the
supply dock (400).

In any example presented herein, the supply dock (400)
may further include a number of keyholes (520) to receive
a number of keys formed on an interface of the fluid supply
unit (FIG. 4, 410). The keyholes (520) may be specific to a
specific fluid supply unit (FIG. 4, 410). By way of example,
cach distinct fluid supply unit (FIG. 4, 410) may include a
number of keys that define the type and/or color of fluid
maintained therein. As a user attempts to interface a fluid
supply unit (FIG. 4, 410) with the supply dock (400), the
keyvholes (520) may selectively prevent or allow the inter-
facing of that fluid supply umit (FIG. 4, 410) based on
whether the keys on the interface of the fluid supply unit
(FI1G. 4, 410) fit within the keyholes (520) of the supply dock
(400). As described herein, although on fluid supply unit
(FI1G. 4, 410) with 1ts distinct keys may not fit 1n any given
fluid supply unit (FIG. 4, 410), 1t may fit and interface with
a different supply dock (400). By way of example, a fluid
supply unit (FI1G. 4, 410) holing a specific color or type of
fluid therein may be keyed to fit into and interface with a
single and specific supply dock (400) that has a keyhole
(520) keyed to that specific key. In this manner, any of the
fluid supply docks may be mechanically coded to specific
fluad supply unaits.

FIG. 6 1s a perspective view of a supply dock (400) shown
in FIG. 4B circle A interfacing with an intertace (605) of a
fluid supply unit according to an example presented herein.
As described herein, the fluid supply unit (FIG. 4, 410) may
include an interface (605) that include a number of guide
surfaces (610) to mterface with the rails (505) of the supply
dock (400). Although the figures 1n the present description
show specific shapes of the interface (6035) having specific
guide surfaces (610), the present specification contemplates
that the interface (603), rails (505), guide surfaces (610), and
supply dock (400) may take any form that allows the fluid
supply unit (FI1G. 4, 410) to hang from the supply dock (400)
unassisted by a user.

In any example presented herein, the interface (605) of the
fluid supply unit (FIG. 4, 410) may include a septum (615)
to interface with a needle of the supply dock (400). The
septum (613) may selectively prevent tluid maintained in the
fluid supply unit (FIG. 4, 410) from exiting the fluid supply
unit (F1G. 4, 410) until interfaced with the supply dock (400)
described herein.

FIGS. 7 and 8 are a perspective view and front view,
respectively, ol an interface (605) of a fluid supply unit (FIG.
4, 410) according to an example or the principles described
herein. In any example presented herein, the interface (605)
may include a number of lateral guide features (606). The
lateral guide features (606) include first lateral guide sur-
faces (607) and second lateral guide surfaces (608) at angles
with respect each other. In this example, the first (607) and
second lateral guide surfaces (608) may define a lateral
guide slot (610) 1n a side (611) of the interface (605). The
lateral guide slot (610) may be formed on both sides (611)
of the mterface (605). The sides (611) may include the first
lateral guide surface (607) to facilitate positioning the fluid
supply unit (FIG. 4, 410) with respect to a needle of the
supply dock (FIG. 4, 400) in a direction parallel to a third
interface dimension (d3) and/or second lateral guide surface
(608) to {facilitate positioning the interface (605) with
respect to the needle of the supply dock (FIG. 4, 400) 1n a
direction parallel to a first interface dimension (d1).

The first lateral guide surface (607) may extend approxi-
mately parallel to the second interface dimension (d2). The
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first lateral guide surfaces (607) may be substantially flat 1n

a plane approximately parallel to the first and second inter-
face dimension (d1, d2), wherein approximately parallel
may for example include 10 degrees or less deviation from
absolutely parallel. The first lateral guide surfaces (607) may 5
be elongate along the second interface dimension (d2), that
1s, relatively long along the second interface dimension (d2)
and relatively short along the first interface dimension (d1).
Where during installation of the fluid supply umt (FIG. 4,
410) the structure of the interface (605) projects downwards 10
from a bottom surface (612) of a box (613), the first lateral
guide surface (607) may facilitate approximately horizontal
positioning of the interface (603) with respect to a liquid
input or needle of the supply dock (400).

In any example presented herein, a single side (611) may 15
have a plurality of first lateral guide surfaces (607) at a
plurality of levels along the third interface dimension (d3).
The lateral guide slot (610) may include a third lateral guide
surface (609) that 1s oflset in an mmwards direction along the
third interface dimension (d3) with respect to the first lateral 20
guide surface (607) and second lateral guide surface (608).
The third lateral guide surface (609) and first and second
lateral guide surtaces (607, 608) may span the first interface
dimension (d1), approximately. In certain examples, the
third lateral guide surface (609) without the first and second 25
lateral guide surface (607, 608), or a single third lateral
guide surface (609) and of the first lateral guide surface
(607) or second lateral guide surface (608) may be formed
in the interface (605), which can be suflicient for positioning
the interface (605) along the first and/or third interface 30
dimension (d1, d3). In other examples a single third lateral
guide surface (609) or first or second lateral guide surface
(607, 608) may be suilicient to serve the purpose of guiding
and positioning, for example together with any other inter-
mediate guide features (616). In yet other examples, a single 35
lateral guide feature (607, 608, 609) and intermediate guide
features (616) 1s provided.

In any example presented herein, the interface (605) may
include a first key pen (617). In any example presented
herein, the interface (605) may include a second key pen 40
(618). The intertace (605) may also include a number of
recesses (619) that have a depth along the container side
(620) from which the structure of the interface (605) proj-
ects. The key pens (617, 618) extend parallel to the second
interface dimension (d2). 45

In any example presented herein, the interface (605) may
include a septum (621). The septum (621) may include a
breakable membrane at its center, for example downstream
of an 1nternal channel formed within the interface (605) and
fluidically coupling the septum (621) to a tluid reservoir or 50
bag within the box (612). The septum (621) may be arranged
to be pierced by a needle when the needle 1s 1nserted at any
time. The needle may pierce the membrane of the septum
(621) at 1insertion and interfacing of the interface (605) with
the fluid supply dock (FIG. 4, 400). The channel and 55
membrane may be centered around a single central axis of
the interface (605). The membrane 1s arranged to seal to the
inserted needle, along said central axis. In certain examples,
the interface (603), 1n use, may push a sheath formed around
the tluid needle away from the needle thereby exposing the 60
needle for interfacing with the interface (605). The mem-
brane may inhibit fluid/vapor transfer to seal the interface
(605) during transport or storage of the fluid supply unait, as
well as seal the needle during needle insertion. Instead of a
pierceable membrane, any suitable label or film or the like, 65
for example for tearing, removing or piercing, may COvers
the internal channel at the downstream end. Similarly, a

10

separate lid or plug could be provided, or other measures, to
seal the liquid channel during transport and storage.

As shown 1 FIGS. 7 and 8, the interface (605) may
include a number of key pens (617, 618). As described
herein, the key pens (617, 618) may be formed to have any
shape that may {it into receiving keyholes (FIG. 35, 520)
formed on the supply dock (FIG. 4, 400). Each of these key

pens (617, 618) may be arranged specifically to fit into a
specific keyhole (FIG. 5, 520). As described above, the

specific arrangement of the key pens (617, 618) may denote
the type and/or color of fluid maintained 1n the fluid supply
unit. Consequently, the key pens (617, 618) may prevent the
interfacing of the fluid supply unit with the supply dock
(FI1G. 4, 400) 11 the key pens (617, 618) arrangement does
not match. The key pens (617, 618) may also be arranged to
prevent interfacing of the tfluid supply unit with the supply
dock (FIG. 4, 400) either partially or not at all. In an
example, the rails (FIG. 5, 505) of the supply dock (FIG. 4,
400) may be allowed to mechanically interface with the
lateral guide features (606, 607) but may prevent the elec-
trical and or fluidic interfacing of the interface (605) with the
supply dock (FIG. 4, 400). This may be because of the length
of the key pens (617, 618) prevent the fluidic interfaces
and/or electrical interfaces from being complete. As a con-
sequence, a flmdic connection between the supply dock
(FIG. 4, 400) and the interface (605) will not be completed
where the fluid to be transferred from the fluid supply unit
(FIG. 4, 410) to the printing device 1s not to be received at
that specific supply dock (FIG. 4, 400). This prevents cross
contamination of fluids and prevents even the needle 1n the
supply dock (FIG. 4, 400) from being contaminated with
another type and/or color of fluid. In any example presented
herein, the interface (605) may also serve as a key pen along,
with the number of key pens (617, 618) described. In this
example, the general shape and size of the interface (605)
may include surfaces that interface with surfaces of the
supply dock (FIG. 4, 400).

In any example presented herein, the interface (605) may
turther include a memory device (622). The memory device
(622) may include any type of contact pads that, when the
interface (605) 1s coupled to the supply dock (FIG. 4, 400),
create an electrical coupling of the memory device (622) and
a controller of the printing device. Any arrangement of
contact pads on the interface (605) and correlating contact
pads on the supply dock (FIG. 4, 400) may be formed. In an
example, the arrangement of the contact pads on either the
supply dock (FI1G. 4, 400) or the interface (6035) may be such
that electrical coupling does not occur until and unless the
key pens (617, 618) are fully engaged with the keyholes
(FI1G. 5, 520).

FIG. 9 1s an 1sometric view of a fluid supply unit (900) and
its intertace (905) according to an example of the principles
described herein. In this example, the fluid supply unit (900)
may be 1n the form of a bag-in-box tluid supply unit (900),
The bag-in-box fluid supply unit (900) may include a box
(910) that holds the interface (905) thereto while also
providing a space therein to maintain a fluidic bag (915).

The box (910) may be a folded carton structure to support
and protect the fluidic bag (915), as well as provide for
descriptions, nstructions, and logos, among other images to
be 1maged on 1ts outside. The box (910) may provide for
protection against leakage of the fluidic bag (9135) such as by
shocks and/or during transport, Additionally, the box (910)
may prevent the fluidic bag (915) from being punctured. The
box (910) can be generally cuboid, including six generally
rectangular sides, defined by carton walls, whereby a side
from which the intertace (905) projects. In an example, the
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box (910) may include an opening to allow liqud to flow
from the fluidic bag (915) through the box (910) and to the
interface (903). The opeming may be provided adjacent a
second side that 1s at approximately right angles with the
first mentioned side. In some of the examples, the opening
1s provided 1n a bottom wall (first wall) near a back wall
(second wall) to allow for the interface structure to project
from the bottom near the back whereby the container
volume may project beyond the liquid iterface 1n a main
direction of outflow of the liquid, along the main liquid tlow
direction. The box (910) may include, 1n any example
presented herein, a push indication and/or strengthening
member on or along the second side, e.g. the back side, to
indicate to an operator to push against that side for mounting
and/or unmounting the fluid supply unit (900).

The fluidic bag (915) includes a bag of tlexible film walls,
the walls comprising plastic film that inhibits transfer of
fluids such as gas, vapor and/or liquids. In an example,
multi-layered thin film plastics may be used. Thin film
material may reduce the use of plastic material, and conse-
quently, the potential environmental impact. In a further
example a metal film may be included 1n the multiple layers.
The flexible film reservoir walls may include PE, PET,
EVOH, Nylon, Mylar or other matenals.

In an example, the flmdic bag (915) may include a dip
strip. The dip strip may enable the extraction of a fluid from
the tfluidic bag (915) while the fluidic bag (915) 1s placed in
a vertical orientation where the bag or a majority of the bag
1s placed below the intertace (905).

In different examples, the fluidic bag (915) may facilitate
holding of print fluid for example 50 ml, 90 ml, 100 ml, 200
ml, S00 ml, 700 ml, 1 L, 2L, 3 L, 5 L or more print fluid.
Between different volume containers, the same fluidic bag
(915) may be partially filled to facilitate diflerent reservoir
volumes using a single flmdic bag (915).

The fluidic bag (915) may include a relatively nigid
interconnect element more rigid than the rest of the flexible
fluidic bag (915), for fluidic connection to the interface
(905), allowing the fluid 1n the flmdic bag (915) to tlow to
the receiving station. In an example, the mterconnect ele-
ment may include flanges to facilitate attachment to the
respective support structure wall at the edge of the opening.
The fluidic bag (915) may be arranged to contain approxi-
mately 0.1, 0.2, 0.5, 0.7, 1, 2, 5 or more liters of liquid. The
interconnect element may connect to the fluidic bag (915)
connecting portion of the liqud channel of the interface
structure, for example to a protruding cylindrical connector
component of the reservoir connecting portion. In an
example, most of the fluidic bag (915) 1nside the box (910)
will project away in the main liquid output direction for
supplying the liquid, for example more than 60, 70, 80, or
90% of the second dimension (d2) of the substantially filled
reservolir projects away from the interface (605).

FIG. 10 1s a perspective view of a plurality of tluid supply
units (900) and a supply dock (1000) of a printing device
(1005) according to an example of the principles described
herein. In the example shown 1n FIG. 10, four tluid supply
units (900) are shown 1n a state of not being interfaced with
any ol the supply docks (1000) formed on the printing
device (1005). The individual flmd supply units (900) may
be set to hang, by their respective interfaces (1010), from ol
of the mdividual supply docks (1000).

FIG. 11 1s a perspective view of a supply dock (1000)
shown 1n FIG. 10 according to an example of the principles
described herein. The supply dock (1000) associated with
any single given fluid supply unit (FI1G. 9, 900) may include
a number of rails (1105). The rails (1105), as described
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herein, may interface with a guide surface (FIG. 6, 610) of
an tertace (1010) so as to mechanically support the fluid
supply units (900) on the supply dock (1000). Any number
of rails and guide surfaces (FIG. 6, 610) may be used and the
present specification contemplates such use 1n order to both
align and secure the fluid supply units (900) to the supply
dock (1000).

The supply dock (1000) may further include a number of
keyholes (1110). The kevholes (1110) each 1nclude a recess
that may receive a key pen (FIG. 6, 617, 618) as described
herein. Again, the arrangement of the key pen (FIG. 6, 617,
618) relative to the keyholes (1110) allows or prevents any
given fluid supply units (900) from interfacing with the
supply dock (1000) either mechamcally, electrically, or
flmidically. In an example where any given key pen (FIG. 6,
617, 618) 1s not arranged to interface with the keyholes
(1110) mechanically, the length of the keyholes (1110)
and/or key pens (FIG. 6, 617, 618) prevent the fluidic
coupling of the fluid supply units (900) with the printing
device (1005).

The flmid supply units (900) may interface electrically
with the supply dock (1000) via a number of electrical
contacts (1115) formed from out of the supply dock (1000)
of the printing device (1005). These electrical contacts
(1115) may be flush with an interior surface of the supply
dock (1000) so that they may not be accidentally or delib-
crately bent or otherwise damaged during use of the printing
device (10035). Any number of contacts may be formed so
that contact pads associated with a memory device (FIG. 8,
622) may correctly contact the electrical contacts (1115)
when the fluid supply unit (900) 1s interfaced with the supply
dock (1000).

The fluud supply units (900) may also be fluidically
coupled to the supply dock (1000) via a sheathed needle
(1120). As described herein, a portion of the interface (1010)
of the fluid supply units (900) may push the sheath of the
sheathed needle (1120) down thereby exposing the needle
and allowing the needle to penetrate a septum (FIG. 8, 621)
of the imterface (1010). When the needle penetrates the
septum (FI1G. 8, 621), a fluidic connection between a number
of fluidic channels formed within the interface (1010) and an
internal reservoir of the printing device (1005) may be
realized.

During use a user may dock or otherwise interface mul-
tiple fluid supply units (900) to the supply dock (1000) that
maintain distinct types and/or colors of fluids as described
herein. The form of the interfaces (1010) allow for the boxes
(FI1G. 9, 910) of the fluid supply unmits (900) to be held close
to the housing of the printing device (1005) during the refill
process described herein. In an example, the close proximity
of the fluid supply units (900) to the printing device (1005)
may include the fluid supply units (900) touching a housing
of the printing device (1005). This prevents the tfluid supply
units (900) from becoming dislodged from the supply dock
(1000) and printing device (1005) during the process thereby
allowing for quick and eflicient transfer of fluid from the
fluid supply unmits (900) to an internal reservoir of the
printing device (1005). The arrangement of the plurality of
supply docks (1000) allows for multiple fluid supply units
(900) to be attached and multiple refilling processes to be
conducted simultaneously. Additionally, this refill process
may be conducted without attention from a user. Specifi-
cally, a user does not hold the tluid supply units (900) during
the process and instead the fluid supply units (900) are
allowed to hang from the robust supply docks (1000) and
their structures as described heremn. Consequently, a user
may walk away from the printing device (10035) assured that
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the refill process will continue automatically. The user may
then address other printing devices (10035) within a complex
and return later to remove the fluid supply units (900). In an
example, the user may also conduct a printing process with
the printing device (1005) while the herein-descried refill
process 1s being conducted. In this example, the fluid supply
units (900) may be used to “top-oil” or resupply a relatively
larger reservolr than the fluidic bags (FIG. 9, 915) of the

fluid supply units (900). Still further, should the user be a

printing device supplier or mechanic, they may address any

other maintenance 1ssues associated with the printing device

(1005) while the refill process 1s being conducted.

The preceding description has been presented to 1llustrate
and describe examples of the principles described. This
description 1s not intended to be exhaustive or to limit these
principles to any precise form disclosed. Many modifica-
tions and varnations are possible 1n light of the above
teaching.

What 1s claimed 1s:

1. A method for filling a reservoir of a printing device,
comprising;

conducting, unattended by a user, a refill process of an

internal reservoir in response to a detection of a fluid
supply unit at a supply dock, wherein the internal
reservolr 1s connected to provide fluid to a separate
printhead of the printing device;

wherein the supply dock fluidically, electrically, and

mechanically couples to the fluid supply unit to the
printing device; and

wherein the supply dock includes a plurality of fluid

supply docks to provide for a plurality of fluid supply
units to be hung on the plurality of supply docks.

2. The method of claim 1, wherein the plurality of supply
docks provides for a plurality of fluid supply units to be used
in parallel during the refill process.

3. The method of claim 1, wherein the fluidic volume of
the fluid supply unit 1s 50 mL or more.

4. The method of claim 1, wherein the printing device
conducts a printing process during the refill process.

5. The method of claim 1, wherein the supply dock
mechanically couples the fluid supply unmit to the supply
docks prior to fluidically coupling the fluid supply units to
the supply docks.

6. The method of claim 1, further comprising moving fluid
from the iternal reservoir into the flmd supply unit through
the supply dock.

7. A printing device, comprising:

a tluid supply dock to recerve a fluid supply unit, the fluid
supply dock being external to a housing of the printing
device;

an internal reservoir to recerve an amount of fluid from the
fluid supply unit;

a flmd dispenser, separate from the internal reservorr,
connected to receive and dispense fluid from the inter-
nal reservoir; and

a controller to detect the presence of the fluid supply unit
and conduct an internal reservoir refill operation unat-
tended by a user;
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wherein the supply dock structured to receive the tluid
supply unit such that the fluid supply umt hangs from
the supply dock without support from below.

8. The printing device of claim 7, wherein the supply dock
includes a plurality of supply docks and a plurality of fluid
supply units are hung on the plurality of supply docks.

9. The printing device of claim 8, wherein a plurality of
fluid supply units 1s used 1n parallel during the refill process.

10. The printing device of claim 8, wherein the plurality
of supply docks are mechanically coded to specific fluid
supply units.

11. The printing device of claim 7, wheremn the fluid
supply unit on the supply dock mechanically couples the
fluid supply units to the supply docks prior to fluidically
coupling the fluid supply units to the supply docks.

12. The printing device of claim 7, wherein the printing
device conducts 1 a printing process during the refill
Process.

13. The printing device of claim 7, further comprising
rails of the supply dock to be engaged 1n corresponding slots
of the fluid supply unit when the fluid supply unit 1s hung
from the supply dock.

14. The printing device of claim 7, further comprising a
lateral guide feature to facilitate horizontal positioming of the
fluid supply with respect to the supply dock.

15. A continuous fluid supply system of a printing device,
comprising;

an internal reservoir within the printing device; and

a supply dock to mterface with a fluidic interface of a tluid

supply unit;

the supply dock comprising a rail to allow the fluid supply

to hang from the printing device; and

a controller to conduct an internal reservoir refill opera-

tion unattended by a user;
wherein the supply dock 1s structured to receive the fluid
supply unit such that the fluid supply umt hangs from
the supply dock without support from below;

wherein the supply dock includes a plurality of supply
docks and a plurality of fluid supply units are hung on
the plurality of supply docks.

16. The continuous fluid supply system of a printing
device of claim 15, wherein the controller detects the
presence of the fluid supply unit.

17. The continuous fluid supply system ol a printing
device of claim 15, wherein the fluidic interface of the fluid
supply unit interfaces with the supply dock mechanically
prior to fluidically coupling the fluid supply units to the
supply dock.

18. The continuous fluid supply system of a printing
device of claim 15, wherein the supply dock further com-
prises a key feature that corresponding to a key feature on a
fluid supply unit that contains a correct fluid for that supply
dock, the key feature of the supply dock extending vertically
with the rail to prevent a fluid supply unit without the
corresponding key feature from being fully engaged with the
supply dock.
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